Chapter 1: Introduction to Time Series
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Chapter 3: The Time Series Object

US Quarterly Natural Gas Consumption
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Timestamp Lag-1 Series Lead -1
Jan-18 NA 3 50
Feb-18 3 5.5 4.7

Mar-18 5 4.7 3.6
Apr-18 4.7 3.6 25
May-18 3.6 2.5 4.3
Jun-18 fids 4.3 2.8
Jul-18 4.3 2.8 22
Aug-18 2.8 2.2 1.9
Sep-18 2.7 1.9 3.6
Oct-18 1.9 3.6 4.3
Nov-18 3.6 4.3 2.9
Dec-18 4.3 2.9 NA
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US Monthly Total Vehicle Sales
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Chapter 4: Working with zoo and xts Objects

Crude Oil Prices: Brent - Europe
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Monthly Vehicle Sales and Unemployment Rate in the US
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Univeristy of Michigan Consumer Sentiment Index 2010-01-01/2018-12-01
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Chapter 5: Decomposition of Time Series
Data
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The Values of the Series

Different Types of Trends
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Seasonal Pattern without Trend
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The Values of the Series
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Number of Passengers - Scaled

Monthly Airline Passenger Numbers 1949-1960 with Box-Cox Transformation
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Decomposition of additive time series
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Chapter 6: Seasonality Analysis

US Monthly Natural Gas consumption
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USgas - Kernel Density Estimates by Month
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Seasonal plot: USgas year
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By Frequency Cycle
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By Frequency Unit

3000

]
wn
Q
=]

2000

2000

2002

2004

20086

Seasonality Plot - USgas

—— Jan
Feb
~—— Mar
—— Apr
—— May
~—— Jun
Jul
Aug
~—— Sep
=~ Oct
— Nov
~—— Dec

2008 2010 2012 2014 2016 2018

[46]



By Frequency Unit
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By Frequency Unit By Frequency Cycle
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Chapter 7: Correlation Analysis

US Monthly Natural Gas consumption
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Series USVSales
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USgas - Series (Y axis) versus Lags (X axis)
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EURO_Brent - Series (Y axis) versus Lags (X axis)
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USVSales - Series (Y axis) versus Lags (X axis)
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USUnRate (Y axis) versus the Lags of USVSales
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Chapter 8: Forecasting Strategies
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The US Natural Gas Consumption Forecast
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Chapter 9: Forecasting with Linear
Regression
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Decomposition of additive time series - USgas
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The UK National Demand for Electricity
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The UK National Demand for Electricity Forecast
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Chapter 10: Forecasting with Exponential
Smoothing Models
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HoltWinters Parameters Grid Search Results (Avg. MAPE) for Top 100 Models
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HoltWinters Parameters Grid Search Results (Avg. MAPE) for Top 250 Models
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Chapter 11: Forecasting with ARIMA Models
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Chapter 12: Forecasting with Machine
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Total Vehicle Sales - Actual versus Prediction (Random Forest)
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